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1000-^ 



READ IN 3-IMAGES FROM THE 3 CCD CAMERA 



SETUP PRE-PROCESSING PARAMETERS 



1020;^ 



FIND PARTICLE PEAKS 



1. LOCALLY IDENTIFY PEAKS 

2. BASED ON INPUT, BUILD PARTICLE AROUND PEAK 

3. ACCOUNT FOR PARTICLE OVERLAP 



"VUTPUT PREPROCESSED IMAGES WITH PARTICLE 
PEAKS HIGHLIGHTED 



FIG. 10 



Page 10 of 13 
Appl.No.: 09/935,215 
Amendment in Reply to Office Action of July 1, 2005 
Renlacement Sheet 

10/13 



READ OUTPUT RESULTS FROM DE2PIV . 



1100-^ 



BUILD PARTICLE AROUND THE PEAKS 



11102s 



1. MIN/MAX PARTICLE SIZE IS INPUTTED 

2. SLOPE THRESHOLD IS USED TO DETERMINE 
PARTICLE BOUNDARIES AND BUILD SUPPORT 
SETS OF PIXELS 

3. SUPPORT SETS ARE USED TO OPTIMIZE THE 
PARTICLE PARAMETERS (MAX, INTENSTIY, SIZE, 
CENTER COORDINATES) 



DEWARP PARTICLE COORDINATES TO 
ACCOMMODATE FOR NON-LINEAR IMAGING 



1120^ 



1. TAKE CALIBRATION IMAGE OF KNOWN PATTERN 

2. DISTORTIONS ARE DETERMINED BY WHAT IS 
ACQUIRED VERSUS WHAT IS KNOWN FROM 1. 

3. DEWARPING FILE OUTPUTTED, AND USED TO 
DEWARP PARTICLE COORDINATES. 



IDENTIFY PARTICLE TRIPLETS PER POINT USING THE CONDITION THAT 
TRIPLETS MUST FORM AN INVERTED EQUILATERAL TRIANGLE EACH OF 
THE PARTICLE EXPOSURES ON THE CCD'S MAYBE USED TO IDENTIFY 
MULTIPLE PARTICLES TO ACCOMMODATE FOR PARTICLE EXPOSURE 

OVERLAP 
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DETERMINE THE 3D COORDINATES FROM SIZE OF TRIANGLE PATTERN 



11 40^ 



OUTPUT 3D PARTICLE SPACING BY LOCATION, SIZE, & INTENSTIY. 



FIG. 11 
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INPUT RESULT FROM FINDPART 



INPUT PARAMETERS TO IDENTIFY: 

A) VOLUME OF INTEREST 

B) TRANSLATE DATASET 

C) ROTATE DATASET 



1210-x_ 



DETERMINE RADIUS BASED ON INTENSITY 
(INPUT FROM CALIBRATION DATASET AND MIE 
SCATTERING FORMULATION) 



1220-^ 



CALCULATE SIZE-RELATED TERMS 
(SIZE HISTOGRAMS, VOID FRACTION...) 



OUTPUT PARTICLE DATA FIELD WITHIN THE 
CONSTRAINTS GIVEN IN THE INPUT PARAMETER 
FILE. 



FIG. 12 
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READ IN 3-D PARTICLE DATA PAIRS FROM FINDPART 



1300-^ 



SETUP FLOW WINDOW LATTICE SPECIFYING 
VOXEL SIZE AND VOXEL SPACING 



1310-^ 



1. FOR EACH WINDOW, CALCULATE VELOCTfY TO 
OBTAIN VELOCnr FIELD IN 3-D SPACE. 

2. USE THIS TO DO A SECOND RUN. WHERE IN 
THE CORRELATION, THE SECOND VOXEL IS NOW 
LOCALLY SHIFTED AS GIVEN FROM THE DATA SET 
WHICH RESULTED FROM THE FIRST RUN 

\3. THIS PART ALSO INCLUDES THE ABILTJY TO 
DETECT OUTLIERS AND RE-INTERPOLATE THEM. 



1320:^ 



1. 3-D CORRELATION OF PARTICLES WTTHIN VOXEL 

2. CORRELATION IS DONE NOT BY PIXELS, BUT BY 
PARTICLE LOCATION, AND SIZE 



OUTPUT RESULT AS 3 COMPONENTS OF VELOCTJY 
WITHIN THE SPATIAL CUBE 



FIG. 13 
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READ INPUT, WHICH ARE THE VELOCfTIES IN A CUBIC 

VOLUME 



1400^ 






INPUT PARAMETERS TO IDENTIFY 






A) REGION OF INTEREST 

B) VELOCITIES OF INTEREST 

C) OUTLIER CORRECTION 





OUTPUT VELOCTT/DATA WITHIN THE SPATIAL 
CUBE TO VARIOUS FORMATS: 

1. TECPLOT 

2. IRIS EXPLORER 

3. ASCII 

4. BINARY 



FIG. 14 



